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(54) DISPLAY DEVICE 
(57)Abstract: 

PURPOSE:. To obtain an inexpensive display device capable of the hologram 

(. display of multi-image with relatively simple constitution using a liquid crystal and 

excellent in mass-productivity. 

CONSTITUTION: When voltage is impressed to a transparent electrode 3a 
corresponding to information for displaying the selected information, since only a 
liquid crystal layer 5 on the transparent electrode 3a becomes a transmission 
layer, and a hologram reproducing light is transmitted, the hologram reproducing 
light outgoing from a light source 7 for lighting is transmitted through only a 
transmission phase part in the liquid crystal layer 5, and arrives at only a 
hologram pattern 6 recorded with required display information and is diffracted 
and an image is reproduced. In such a manner, by selectively turning on/ofF 
impression voltage to the transparent electrode 3a, only the hologram pattern 6 
corresponding to the selected transparent electrode 3a becomes a display state, 
and other hologram patterns 6 are made to a non-display state. Further, by 
making plural hologram patterns 6 the display state simultaneously, plural images 
are displayed simultaneously and plural images are synthesized. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The light source section for lighting which emits hologram playback light, and the substrate which covered whole field of one 
of the two with the electrode, The substrate with a hologram which really fabricated the hologram which gives the electrode which 
penetrates hologram playback light to field of one of the two, and is recording display information on the field of another side and which 
penetrates hologram playback light, the liquid crystal layer by which pinching enclosure was carried out in the field which gave the 
electrode of said substrate, and the field which gave the electrode of said substrate with a hologram — since — the display 
characterized by becoming. 

[Claim 2] The display according to claim 1 characterized by for the electrode given to said substrate and said substrate penetrating 
hologram playback light, and irradiating hologram playback light from said substrate side. 

[Claim 3] The display according to claim 1 characterized by for the electrode given to said substrate reflecting hologram playback light, 
and irradiating hologram playback light from said substrate side with a hologram. 

[Claim 4] Cover large whole field of one of the two with the reflecting layer which reflects hologram playback light, and the opposite 
large whole field is covered with a half mirror with reflection factor distribution. The transparence substrate which penetrates the 
hologram playback light which carried out the interior of the light source section for lighting which covers the electrode which 
furthermore penetrates hologram playback light on this whole half mirror front face, and emits hologram playback light to the end of a 
narrow field at an angle of predetermined, The substrate with a hologram which really fabricated the hologram which gives the electrode 
which penetrates hologram playback light to field of one of the two, and is recording display information on the field of another side and 
which penetrates hologram playback light, the liquid crystal layer by which pinching enclosure was carried out in the field which gave 
the electrode of said substrate, and the field which gave the electrode of said substrate with a hologram — since — the display 
characterized by becoming. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the display which combined the liquid crystal used including in various kinds of displays 
within the finder of a camera, or the visual field of a microscope, and the other displays of a variety of observation optical system, and 
a hologram. 
[0002] 

[Description of the Prior Art] The various flat-surface displays with which liquid crystal has the property that the condition that light 
may be penetrated by applied-voltage control, and the condition of diffusing light are acquired, and used the property of this liquid 
crystal are known as everyone knows. This kind of liquid crystal display is constituting so that transparent electrodes', such as ITO's 
formed in the necessary pattern, may usually be prepared between the substrates which carried out pinching enclosure of the liquid 
crystal and the existence of the applied voltage of a between [ counterelectrodes ] may be controlled. As a display which appeared the 
transparency phase and diffusion phase of a liquid crystal layer by the change, and it is made to make appear necessary display 
information by the flat-surface pattern, and used this In recent years including the monitor optical system of the above-mentioned 
camera, the large-sized flat display used for a liquid crystal television, the display screen of a computer, etc. has come to be put in 
practical use. 

[0003] On the other hand, although a hologram can record and reproduce 3-dimensional scenography and the various displays using the 
property of this hologram are known As an example of the advanced technology, so that JP,58-27504,B may see It sets to the monitor 
optical system of a camera using the ability of a hologram to reproduce a three-dimension image. By displaying a monitor image and the 
reconstruction image of a hologram on the reticle of a camera at coincidence, and constituting so that the three-dimension location of 
a hologram reconstruction image may become [ the optical distance of a monitor image ] almost equal The information-display method 
which enabled it to observe a monitor image and a hologram reconstruction image as an image without a diopter difference is 
developed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, when the flat-surface display using said liquid crystal is applied to the monitor 
optical system of a camera, there is un-arranging [ that the complicated optical system for diopter doubling of a monitor image and the 
display information by liquid crystal is independently needed ]. 

[0005] on the other hand, in the advanced technology using said hologram The optical system for diopter doubling is not only simplified 
sharply, but While there is an advantage that it can respond to mass production by creating a hologram pattern with a reflected light 
playback mold relief hologram, in order to reproduce two or more display information alternatively Since it is necessary to prepare the 
hologram pattern which recorded each display information according to the individual, and to establish the light source for lighting for 
every hologram patterns of these, in what has a severe limit in the space which can be installed like [ in a camera ], the display 
information in which a nest is possible will be limited extremely. For this reason, since increase of components mark or an adjustment 
part will not be avoided even if it is difficult and is going to realize it, a trouble produces the many image display which displays the 
numeric value and image of varieties on coincidence for design nature or productivity. 

[0006] Then, it is possible to use the technique of a real-time hologram like the stereoscopic television by which shall compensate the 
mutual fault of such a liquid crystal display and the indicating equipment using a relief hologram, for example, current attention is 
carried out. Although this forms the interference fringe pattern of a hologram with liquid crystal, since it needs to form the electrode 
pattern for a liquid crystal drive very minute in order to acquire sufficient display quality in this case, it must also consider the subject- 
copy pattern of a hologram as a very minute configuration to it. Therefore, in the present condition, since it becomes cost quantity 
very much despite the now instead of what comes out of the region of a research phase, utilization is made difficult. 
[0007] This invention aims at ofFering the display which can solve the above troubles, could perform the hologram display of many 
images with the comparatively easy configuration using liquid crystal, and was moreover excellent in low cost at mass-production 
nature. 
[0008] 

[Means for Solving the Problem] In order to attain the above purposes, the display of this invention The light source section for lighting 
which emits hologram playback light, and the substrate which covered whole field of one of the two with the electrode. The substrate 
_with_aJi o logram_which_reaJ ly_fabri cat ed_the_hol ograro-whLc h.gi ve s Jth e_e Lectr.od e_which_p en etrate s.hologra m-play ba ck-light_to_fie I d-of-one- 
of the two, and is recording display information on the field of another side and which penetrates hologram playback light, the liquid 
crystal layer by which pinching enclosure was carried out in the field which gave the electrode of said substrate, and the field which 
gave the electrode of said substrate with a hologram — since — it is characterized by becoming. 
[0009] 

[Function] Thus, by pinching a liquid crystal layer with a substrate with two electrodes, it becomes possible to impress an electrical 
potential difference to a liquid crystal layer. Thereby, if this liquid crystal layer penetrates hologram playback light only in the time of 
electrical-potential-difference impression being carried out, and a location (this condition is called "transparence" below) and 
electrical-potential-difference impression is canceled, it can demonstrate the property (this condition is called "opacity" below) of not 
making hologram playback light penetrating. 

[0010] Coherent light, such as laser as a hologram playback light emitted from the light source for lighting which can reproduce the 
display information memorized by the hologram pattern, is desirable. 

[0011] Two or more hologram patterns can be prepared in a substrate with a hologram. And when reproducing only one hologram 
pattern of them alternatively, a part of liquid crystal layer which received the electrical potential difference from the electrode is made 
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into transparence by impressing an electrical potential difference only to the electrode of the transparence with which the opposite 
side is adjoined and equipped. Thereby, hologram playback light can acquire the contemptuous glance-reconstruction image which 
penetrated this a part of liquid crystal layer, penetrated only the part to which this hologram pattern on the electrode of transparence 
and the substrate with a hologram of transparence was given, and was diffracted. Since the liquid crystal layer to which other hologram 
patterns correspond is still opaque, hologram playback light is intercepted or scattered about, and the reconstruction image of the 
hologram pattern is not acquired. 
[0012] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. In drawing 1 , the hologram pattern 6 beforehand 
divided for two or more display partitions of every is really fabricated on one side of glass substrate 2with hologram a. As a mode of 
division of the hologram pattern 6, what was formed in the perimeter of the display screen besides the shape of a grid in the shape of 
zona orbicularis, for example is suitable. 

[0013] This hologram pattern 6 is what recorded necessary display information, diffracts an parallel hologram playback light which 
carried out incidence by this, and acquires a reconstruction image. For example, shaping of a substrate and a relief hologram fabricated 
by coincidence are consisted of by technique, such as press forming which is rich in mass-production nature. 

[0014] 1 is the liquid crystal in which pinching enclosure was carried out by glass substrate 2b of glass substrate 2with hologram a of 
the transparence for liquid crystal shielding of two sheets, and transparence. The transparent electrodes 3a and 3b formed in the 
opposed face of glass substrate 2with hologram a which touches liquid crystal 1, and glass substrate 2b by thin film-like ITO, 
respectively are formed. Transparent electrode 3a supports the hologram pattern 6 adjoined and located in the field of the opposite 
side on both sides of glass substrate 2with hologram a, patterning is carried out in the divided form, and it wires so that an electrical 
potential difference can be impressed separately respectively. 

[0015] Transparent electrodes 3a and 3b are covered with the orientation film 4a and 4b. Said liquid crystal 1 and the orientation film 
4a and 4b which counters on both sides of this constitute the liquid crystal layer 5. In this example, this liquid crystal layer 5 serves as 
a transparency phase at the time of electrical-potential- difference impression, and when not impressing an electrical potential 
difference, the thing used as the diffusion phase of non-transparence is used. 

[0016] 7 is the light source for lighting which emits hologram playback light, and 8 is a collimate lens which accomplishes this hologram 
playback light with a parallel ray. The light source 7 for lighting, a collimate lens 8, the location of a reticle 12. and the incident angle of 
hologram playback light are beforehand defined so that image formation by playback of the hologram pattern 6 may be made behind 
glass substrate 2b. 9 is an observer's check-by-|ooking direction. 

[0017] In the optical system of the above-mentioned configuration, if an electrical potential difference is impressed to transparent 
electrode 3a corresponding to the information that the selected information should be displayed, by this transparent electrode 3a, only 
the liquid crystal layer 5 to which the electrical potential difference was impressed will serve as a transparency phase, and hologram 
playback light will penetrate. Thereby, a transmitted hologram playback light can be given only to the hologram pattern 6 with which the 
display information on desired is recorded, is diffracted, and reproduces an image. 

[0018] Since what is. necessary is to use a hologram only as an image formation means of lens needlessness even when display 
information requires only turning on and off, display information may form the single hologram pattern 6. Thereby, by making the applied 
voltage to transparent electrode 3a turn on and off alternatively, only the hologram pattern 6 corresponding to selected transparent 
electrode 3a will be in a display condition, and the other hologram patterns 6 can be made into a non-display condition. 
[0019] Or the hologram pattern 6 with which the display information reproduced by the hologram playback light of each wavelength was 
doubled in two or more [-fold ] is formed, control which switches alternatively the wavelength of the hologram playback light emitted 
from the light source 7 for lighting can be performed, and a desired display can also be obtained. 

[0020] Thereby, displaying two or more images on coincidence, or compounding two or more images can be easily realized by making 
two or more hologram patterns 6 into a playback display condition at coincidence, namely, the part of the liquid crystal layer which 
impresses an electrical potential difference and is made into a transparency phase as control of display information — selection — 
****** — it changes that an approach and the approach by alternative wavelength modification of hologram playback light are possible. 

[0021] In order to use effectively the quantity of light of the light source 7 for lighting, as for liquid crystal 1, a polarizing plate uses 
unnecessary guest-host mold liquid crystal, an unnecessary polymer dispersed liquid crystal, etc. desirably [ what has high 
permeability ]. 

[0022] Moreover, transparent electrode 3a which patterning was carried out and was given corresponding to the hologram pattern 6 is a 
little smaller than the hologram pattern 6, or it is desirable that it is the almost same magnitude. It is because the fault of penetrating 
to the hologram playback light which the transparency phase part of the liquid crystal layer 5 becomes larger than the hologram pattern 
6, and does not contribute to imaging will arise if transparent electrode 3a is formed more greatly than the hologram pattern 6. 
[0023] Furthermore, it is more desirable to be produced so that the circuit pattern of electrode 3a may not be crossed by the upper 
and lower sides. This is because an electrical potential difference is impressed also to the part, so un-arranging [ that liquid crystal 
layer 5 part which laps with the part comes to penetrate light ] will arise if a circuit pattern crosses by the upper and lower sides. When 
the part to cross is surely made, that part is removed from the area of the hologram pattern 6, and if the opaque thin film which carries 
out full protection from light of that part is given and placed, it will cancel this un-arranging. 

[0024] Although what emits coherent light is desirable as the light source 7 for lighting, if what has high image quality is not required, 
since it is not limited especially, compact semiconductor laser will be used. Moreover, as an ingredient of glass substrate 2a and 2b, it 

-may-not-be_limitedJtc^glass^nd-as_ta^ 

plastics etc. may be used. 

[0025] Drawing 2 is the operation schematic diagram seen from the width in this example in the case of dividing and displaying a certain 
single digit on two or more segments 16. "9" is displayed in drawing 2 . As shown in (a), the liquid crystal shutter 13. the light source 7 
for lighting, and a collimate lens 8 are installed in the suitable part besides the visual field of monitor optical system in a mode as stated 
above within a camera. 12 is a reticle for carrying out image formation of the target hologram reconstruction image, (b) is what looked 
at the reticle 12 from the upper part, and is drawing having shown the fixed location where image formation of the Japanese alphabetic 
character-like segment image 16 is carried out. (c) is drawing which looked at the liquid crystal shutter 13 from the top, the area 
pellucida from which an electrical potential difference is impressed and, as for 14, the liquid crystal layer 5 serves as a transparency 
phase, and 15, an electrical potential difference is not impressed but the liquid crystal layer 5 is the opaque section used as a diffusion 
phase. 

[0026] In (a), hologram playback light is penetrated by the area pellucida 14, and carries out image formation of the segment image 16a 
which was diffracted by hologram pattern 6a after transparency in glass substrate 2with hologram a of transparence, and was 
reproduced at the reticle 12 by it. Moreover, hologram playback light is intercepted by the opaque section 15. and glass substrate 2with 
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hologram a of transparence cannot be penetrated. That is, the segment image 16 is not reproduced, without diffracting with the 
hologram pattern 6. 

[0027] Thus, it becomes possible to display the single digit existing [ of "9" others ] on the fixed position of a reticle 12. In this case, if 
it becomes, "9" by the bundle of rays which passed the liquid crystal shutter 13 among the parallel rays which do not use a hologram, 
and which emitted from the light source 7 for lighting, and passed the collimate lens 8 can be displayed, but since this is not an image, 
it is too bright and the image and diopter of monitor optical system do not match. A device monitor optical system moreover is not 
intercepted by whose liquid crystal shutter 13 is needed, and optica! system becomes complicated. 

[0028] Drawing 3 shows other examples of this invention. In addition, in drawing 3 , about the part common to the thing and 
configuration list which are shown in drawing 1 , an operation attaches a common sign and omits explanation. In this example, the front 
face is considering as the configuration which covered whole one side of the side which touches the liquid crystal 1 of glass substrate 
2b by approaches, such as ion coating, instead of transparent electrode 3b with the metal mirror electrode 10 which reflects hologram 
playback light by the shape of a mirror. With this metal mirror electrode 10, since hologram playback light can be reflected, the light 
source 7 for lighting and a collimate lens 8 can be put on a glass substrate side with a hologram. Therefore, the light source 7 for 
lighting and a collimate lens 8 can be easily removed from the tooth space concerning monitor optical system. 

[0029] Drawing 4 shows the example of further others of this invention. In addition, also in drawing 4 . about the part common to the 
thing and configuration list which are shown in drawing 1 - drawing 3 , an operation attaches a common sign and omits explanation. In 
this example, in order to prevent the leakage of light on the electrode surface of glass substrate 2with hologram a in all the parts in 
which electrode 3a is not formed, the metal mirror 1 1 is formed in the shape of a thin film. 

[0030] Furthermore, it is considering as the configuration to which the interior of the light source 7 for lighting which becomes the end 
corner section of a glass substrate 17 from semiconductor laser at a predetermined include angle is carried out, and incidence of the 
hologram playback light is carried out from width. It functions as a mirror which has the distribution (5 a graph 0.67, 0. 0) which 
becomes gradually and small, so that a reflection factor is lower than 1.0 in the location which has the hologram pattern 6 when it has 
set up so that it may become the highest to homogeneity in the location where that reflection factor does not exist in the permeability 
distribution film 18 of six hologram pattern as shown in the graph of drawing 4 . and this value is set to 1.0 and the location from the 
light source 7 for lighting is far. in addition — and in the location where the hologram pattern 6 does not have the permeability, the 
permeability distribution film 18 has been set up so that it may become homogeneity with 0, and it functions in a location with the 
hologram pattern 6 as transparency film which has the distribution (5 a graph 0.33, 0. 1.0) to which permeability becomes large 
gradually, so that the location from the light source 7 for lighting is far. 

[0031] Hologram playback light repeats reflection by almost all the parts that function as the metal mirror 11 which counters on both 
sides of a glass substrate 17, and a mirror of the permeability distribution film 18, and spreads. In a part with the hologram pattern 6, 
since it is given in inverse proportion to the spread hologram playback luminous intensity so that the permeability of the permeability 
distribution film 18 may be large and a reflection factor may become small in connection with it. incidence of the hologram playback 
light comes to be equally carried out to all the hologram patterns 6. 

[0032] In order to abolish the directivity of the hologram playback light which reached the part with the hologram pattern 6, a scattering 
layer 19 is given between the permeability distribution film 18 and transparent electrode 3b. Or further, this scattering layer 19 can be 
pinched between a glass substrate 17 and the metal mirror 11. and the lighting unevenness of the hologram playback light which 
spreads the inside of a glass substrate 17 can also be eased. Thus, the thing which uses lighting as shown in drawing 4 . then the light 
source 7 for lighting can be united with the liquid crystal shutter 13, and it can consider as a compact configuration. It covers in a case 
20 like drawing 4 , and an optical form is protected. 
[0033] 

[Effect of the Invention] As explained above, this invention carried out pinching enclosure of the liquid crystal layer which produces the 
transparency phase and diffusion phase of light by the existence of electrical-potential-difference impression between substrates with 
a hologram. Since it is the configuration which could use the use configuration for the so-called basic configuration of a liquid crystal 
shutter, and really fabricated the hologram pattern to the substrate with a hologram When structure is easy, is suitable for mass 
production and fabricates the hologram pattern divided for every display partition on the substrate with a hologram, it can also perform 
comparatively easily including in the severe tooth space of a narrow limit like [ in a camera ]. 

[0034] A single or two or more hologram images can be alternatively formed in coincidence by dislocating the liquid-crystal layer which 
impresses an electrical potential difference to the liquid crystal layer which adjoins and corresponds to the hologram pattern 
corresponding to the selected display information, makes it a transparency phase, and makes hologram playback light a transparency 
phase only by the one light source for lighting at a hologram pattern since it is incidence and the configuration which is made to diffract 
and reproduces an image. 

[0035] Moreover, if the hologram pattern corresponding to two or more sorts of frequencies is recorded in piles, the display information 
from which two or more kinds differ by changing the frequency of hologram playback light with the condition of having made the liquid 
crystal. layer of the same location into the transparency phase is reproducible. 

[0036] In addition, it becomes what was [ become / the size of a liquid crystal shutter / there is optical effectiveness, like attenuation 
as compared with the configuration which prepares independently the member which gave the hologram pattern and is stretched at a 
liquid crystal shutter later, a production process can reduce this invention sharply in a components mark and yield list, and moreover 
according to reflection of hologram playback light, refraction, and transparency becomes small, and / compact ] functionally excellent. 
[0037] Furthermore, since the hologram is used as an image formation method, the image of this invention is clear the top where an 

-image-formationHensHs-unneces^aryrand- 

carried out to the monitor image picturized by the reticle from monitor optical system, it can omit entirely optical system like diopter 
doubling like before. 

[0038] Since the image by the hologram image formation method is precise and it is clear, it becomes possible not only the digital 
display by the segment which used as 1 segment image the reconstruction image of one hologram pattern which makes the tooth space 
of an image one-place immobilization, and can be displayed from "1" to "9" but to display the whole figure, a still more complicated 
graphic form, a pattern, etc. by the reconstruction image of one hologram pattern, although the tooth space of an image is 
independently needed for every reconstruction image. 

[0039] In addition, if the electrode which covers the whole substrate of the side which has not given the hologram pattern of a liquid 
crystal shutter is transposed to the metal mirror electrode which reflects hologram playback light, the light source and the collimate 
lens for lighting can be easily removed from the tooth space concerning monitor optical system. 

[0040] Furthermore, carry out incidence of the hologram playback light from the side of the glass substrate of the side which has not 
give the hologram pattern of a liquid crystal shutter, carry out the outside front face of the glass substrate by a metal membrane etc., 
carry out the mirror coat of the liquid crystal side front face by the permeability distribution film, and it is make hologram playback light 
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spread, and if only a location with the hologram pattern which memorized display information is make the configuration which makes the 
permeability of the permeability distribution film high, it will become a compact more. 



[Translation done.] 
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JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section expanded sectional view showing the example of this invention. 
[Drawing 2] The operation schematic diagram seen from the width in the example of this invention. 
[Drawing 3] The important section expanded sectional view showing other examples of this invention. 

[Drawing 4] The graph which shows the permeability distribution of an important section expanded sectional view and the permeability 
distribution film which shows the example of further others of this invention. 
[Description of Notations] 

I Liquid Crystal 

2a A glass substrate with a hologram (it is transparent and hologram playback light is penetrated) 

2b Glass substrate (it is transparent and hologram playback light is penetrated) 

3a Transparent electrode 

3b Transparent electrode 

4a Orientation film 

4b Orientation film 

5 Liquid Crystal Layer 

6 Hologram Pattern (it Corresponds to 6a Area Pellucida 14) 

7 Light Source for Lighting 

8 Collimate Lens 

9 The Observer Check-by-Looking Direction 

10 Metal Mirror Electrode 

II Metal Mirror 

12 Reticle 

13 Liquid Crystal Shutter 

14 Area Pellucida (it Can Set in Liquid Crystal Layer 5) 

15 Opaque Section (it Can Set in Liquid Crystal Layer 5) 

16 Segment 

16a Segment image (it corresponds to hologram pattern 6a) 

17 Glass Substrate (it is Transparent and Hologram Playback Light is Spread) 

18 Permeability Distribution Rim 

19 Scattering Layer 

20 Case 

T Permeability of the permeability distribution film 18 

R The reflection factor of the permeability distribution film 18 

X Horizontal position on the permeability distribution film 18 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 



http://vNWw4jpdl.ncipi.gojp/cgi-bin/tran^web_cgLeije 



05/02/08 




2o 
3a 
6 



16. 



/ Jr t6a 



6a 



12 



2/3 V 




[Drawing 4] 
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